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PAPERS RELATING TO MOTION OF FLUIDS
consistently attended to. The laminar theory constitutes a ve good representation of the viscid mode of motion; but it offe a very fallacious view of the motion in the flow of water : ordinary cases in which the inertia of the various parts of the flu: is not subordinated to the restraints of viscosity.
In the flow of water in an open channel in ordinary circun stances the earth's attraction is perpetually tending to accelerai the forward motion of the water throughout the whole body of tl: current in consequence of the surface declivity; or we may sa; with more complete expression, in consequence of the fall of fn level* which, in virtue of the surface declivity, 'occurs to a particles in the current as they advance in their down-streai course. The tendency to increase of velocity, if we neglect th backward or forward force, usually very small, or it may b nothing, applied by the air to the water surface, we may sa; is counteracted solely by a backward resisting force-system appliei by the wetted face of the channel to the water momentarily ij contact with it. The wetted channel face, it must be observed, i ordinarily more or less rough with gravel, mud, weeds, or othe asperities. It is not a true view to imagine a smooth channel fac' washed by a thin lamina of water, which imagined lamina of wate: receives a backward or resisting force-system applied tangential!] by the so imagined channel face, and transmits tangential backwarc force to another lamina of water lying next to itself on the sid< remote from the channel face. It is not the case that from anj layer of water whatever, thick or thin, spread over the channe! face, resisting forces are transmitted to the interior of the body o: the current in any great degree by mere viscid resistance tc change of form in the intervening fluid, as would be the case if it were like treacle or tar. But, very differently, indefinite increase of velocity of the water situated in the interior of the current is prevented by continual transverse flows thereto, and commingling therewith, of portions of water already retarded through their
* The free level for any particle of water, in a mass of statical or of flowing water, is the level of the atmospheric end of a column, or of any bar of statical water, straight or curved, having one end situated at the level of the particle, and having at that end the same pressure as the particle has, and having the other end consisting of a level surface of water freely exposed to the atmosphere, or else having otherwise atmospheric pressure there. Or, hriefly, we may say that the free level for any tmrticla of wn,ter is Me level nf tv.Q of™ „„*,!, „„:„